IL-4 regulation of p38 MAPK signalling is dependent on cell type.
p38 MAPK was originally characterized as a stress-induced kinase, along with JNK. Subsequently, p38 MAPK was found to be activated by stimuli other than cellular stress, such as growth factors and mitogens, like interleukin (IL)-2, IL-7 and IL-3. A notable exception was IL-4, as studies in mast cells showed no activation of p38 MAPK by this cytokine. In this study we show that the regulation of p38 MAPK is cell type dependent. Like other cytokines that signal through the gamma (gamma)(c), IL-4 can activate p38 MAPK in the CT6 T-cell line and BA/F3 pro-B-cells. However, IL-4 was unable to activate p38 MAPK in the murine macrophage cell line, RAW 264.7 and, indeed, prolonged exposure of cells to IL-4 results in suppression of LPS-induced MAPK activation. This result correlates with the well defined inhibitory effect of IL-4 on tumour necrosis factor alpha (TNFalpha) production. In contrast, studies in primary human monocytes showed that prolonged exposure to IL-4 resulted in enhanced activation of LPS-stimulated p38 MAPK; this correlated with an enhanced TNFalpha production. These data highlight the complexity of IL-4 signalling mechanisms, the diversity that can exist in the regulation of a given signalling pathway by a given cytokine and, furthermore, indicate the problems that can arise from extrapolation between different cell systems.